Mitochondrial impairment of human muscle in Friedreich ataxia in vivo.
Friedreich ataxia occurs due to mutations in the gene encoding the mitochondrial protein frataxin. This (31)P magnetic resonance spectroscopy study on the calf muscle of Friedreich ataxia patients provides in vivo evidence of a severe impairment of mitochondrial function. Mitochondrial adenosine triphosphate resynthesis was studied by means of the post-exercise recovery of phosphocreatine. After ischemic exercise in calf muscles of all patients, phosphocreatine recovery was dramatically delayed. Time constants of recovery correlated with mutations of the frataxin gene, the age of the patients, and disease duration. (31)P magnetic resonance spectroscopy represents the first expedient tool for monitoring therapeutic trials in Friedreich ataxia non-invasively.